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REPORT TO
DRY COLOR MANUFACTURERS' ASSOCIATION

90-DAY SUBACUTE QRS Q ]

PRIMROSE CHROME YELLOW

DECEMBER 30, 1975

IBT NO. 622-05921C

1. Introduction

A sample identified as Primrose Chrome Yellow was received from Dry Color

Manufacturers' Association for the purpose of conducting a 90-day subacute
oral toxicity study using the albino rat as the test species. A sample
identified as White Lead (lead carbonate) was also received and served as a
positive control (PC) because of its known toxicologic efiect. This report

presents the results of the investigation.
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A 90-day subacute oral toxicity study was conducted in which groups of

albino rats were fed dietary concentrations of 2,000, 5,000, or 20,000 parts of
Primrose Chrome Yellow per million parts of diet. Equivalent concentrations of
lead carbonate were fed to groups of animals which served as a positive
control. Two groups of animals served as the controls for the study. The
following results were obtained during the investigation:
A. Body Weights

Slight to moderate body weight gain suppressions were noted among
animals fed either 5,000 or 20,000 ppm lead carbonate. Body weight gains
for animals fed 2,000 ppm lead carbonate were not significantly different from

those of the control groups. Body weight gains for animals fed 20,000 ppm

Primrose Chrome Yellow were slightly to moderately lower than controls. Animals
fed 2,000 or 5,000 ppm Primrose Chrome Yellow displayed body weight gains that
were comparable to those of the control groups.

B. Food Consumption

The food intake of the males fed 5,000 or 20,000 ppm lead carbonate
was somewhat lower (-12% and -19%, respectively) when compared to that of
the control groups. Females fed 5,000 or 20,000 ppm and males and females
fed 2,000 ppm lead carbonate consumed amounts of food considered comparable
to those of the controls. The feeding of Primrose Chrome Yellow at 20,000 ppm
caused slightly lower food consumption (-10%) among the males when compared
to that of the controls. The food intake of the females fed 20,000 ppm and of

the males and females fed 2,000 or 3,000 ppm Primrose Chrome Yellow compared

favorably to that of the controis.



C. Morwalities and Reacuons

A number of animals fed either 20,000 ppm lead carborate (1 male,
§ females) or 20,000 ppm Primrose Chrome Yellow (1 male, 3 females) died
as a result of trauma incurred at the time of blood collection. The large
number of mortalities seemed to indicate the animezls were less able to tolerate
the stress of blood collection. One female fed 2,000 ppm lead carbonate and
1 female fed the same concentration of Primrose Chrome Yellow also died as a

result of trauma at blood collection.

No untoward behavioral reactions were noted during the investigation.

D. Hematologic Studies

No treatment-related effects were noted among animals fed either lead
carbonate or Primrose Chrome Yellow in the following parameters:

total leukocyte count
erythrocyte count
neutrophils
lymphocytes
monocytes
eosinophils
basophils

Treatment-related findings were noted in the following:
hemoglobin concentration (decrease)
hematocrit value (decrease)
mean corpuscular volume (decrease)
mean corpuscular hemoglobin (decrease)

mean corpuscular hemoglobin concentration (decrease)
erythrocyte morphology - size, shape, and color

These findings were noted among the animals fed 5,000 or 20,0000 ppm of

either lead carbonate or Primrose Chrome Yellow. Values were altered more
significantly in males than females. Hematocrit and hemoglobin values were
only slightly reduced (not significantly) among the 2,000 ppm an:mals (PC-l

and T-I), the remaining parameters at this level were not significantlv altered

by the test mater:al.




E.

Blood Chemistry

Slight increases were noted in the serum alkaline phosphatase activity
among animals fed 20,000 ppm Primrose Chrome Yellow. Values at the lower
2,000 and 5,000 ppm levels were not statistically different from the controls.
Values for the remaining parameters were within the normal ranges for
animals of this age and strain.

F. Urinalyses

The routine urinalyses revealed no treatment-related differences for
values of the positive control or test animals when compared with the controls.
However, increases in the aminolevulinic acid concentrations were noted at
all levels of lead carbonate and Primrose Chrome Yellow. The increases occurred
in a dose-related manner.

G. Blood Lead Determinations

Blood lead concentrations were elevated in all positive control (lead
carbonate) and test animals (Primrose Chrome Yellow) in a dose-related
manner. Values among animals fed lead carbonate were considerably higher
than those at similar dietary levels of Primrose Chrome Yellow.

H. Gross Pathologic Findings

The findings noted upon gross pathologic examination were similar for
control, positive control, and test animals.

I. Organ Weights and Ratios

Slight increases in kidney weights and ratios were observed in all of

the positive control groups fed lead carbonate.

The femaies fed 5,000 ppm and




the males and females fed 20,000 ppm of lead carbonate exhibited increased
spleen weights and ratios. The animals fed 5,000 ppm or 20,000 ppm Primrose
Chrome Yellow exhibited slight increases in kidney weight and kidney to beody
weight ratios. No differences in kidney weights and ratios were noted
between the control animals and the animals fed 2,000 ppm Primrose Chrome
Yellow. There were no other changes in organ weights and ratios which
could be directly related to the ingestion of either lead carbonate or Primrose

Chrome Yellow.

J. Tissue Analyses

The lead content of the bone, brain, kidney, and liver tissues was
significantly increased in all animals fed either lead carbonate or Primrose
Chrome Yellow. The lead content was increased in a dose-related manner.

The chromium content of the bone, brain, kidney, and liver tissues
was not significantly altered by the ingestion of lead carbonate. Brain chromium
content was increased among males fed 2,000 or 20,000 ppm Primrose Chrome
Yellow. A slight increase was also noted among females fed 20,000 ppm. The
bone chromium content was increased among all groups of males fed Primrose
Chrome Yellow and among females fed either 5,000 or 20,000 ppm. Kidney
and liver chromium content was increased in all groups fed Primrose Chrome
Yellow. The increases in chromium content were generally dose-related.

K. Histopathologic Findings

Treatment-related renal lesions consisting of alterations involving
tubular epithelial cells were noted among almost all animals of the 3 positive
control groups The changes were confined to the tubules of the mid and

inner cortex and consisted of 1) hypertrophy of the epithelial cells anc
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‘ intranuclear inclusions, 2) desquamation of cells, and 3) increased numbers
of mitotic figures. The relative severity was most severe among animals fed
20,000 ppm lead carbonate. Similar treatment-related lesions (with the
exception of the increased numbers of mitotic figures) were evident in almost
all animals fed Primrose Chrome Yellow. The alterations were not as severe
as noted in animals fed comparable levels of lead carbonate.
The other treatment-related renal effects consisted of focal interstital

lymehocytic cell infiltrations and chronic nephritis. These changes were

present among the untreated control, positive control and test animals. In
the untreated control groups, focal interstitial lymphocytic cell infiltrations
were often located unilaterally and were unrelated to the treatment-related

tubular changes described above. Among almost all of the positive control

animals and most of the T-III animals, focal interstitial lymphocytic cell
infiltrations were often located bilaterally and were associated with the
treatment-related tubular changes described above. Although chronic nephritis
was present among control, positive control, and test animals, the highest
incidence occurred among the animals fed 20,000 ppm lead carbonate. The
increased incidence and location of chronic nephritis among the animals fed
20,000 ppm lead carbonate was associated with the more severe tubular

changes observed among this group of animals.



No treatment-related lesions were noted among the remaining organs

and tissues from either the positive control animals or the animals fed

Primrose Chrcome Yellow,
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Ill. Procedure

A. Experimental Animals

The animals employed in the study were Charles River strain® albino
rats. Three hundred twenty rats (160 males and 160 females) were receivecd
at this laboratory at 21 days of age. The rats were adapted to the caging and
demand-operated water system. After a 14 day acclimation period, the animals
were divided into 8 groups and assigned randomly to both group and cage
position. Feeding of the test material was initiated when the animals were
35 days of age. Animals were housed individually in standard, wire-bottomed,
steel cages. Each cage bore a color-coded card identifying the animal with

respect to project number, dietary level assignment, individual animal number,

and sex.

B. Organization of Groups

) A structural outline of the experiment is shown in Table 1.

* Charles River Breeding Laboratories, Inc., Wilmington, \Massachusetts.
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TABLE 1
TEST MATERIAL: Primrose Chrome Yellow
90-Day Subacute Oral Toxicity Study ~ Albino Rats

QOutline of Experiment

Number of
Animals
Group Males Females

Control I 20 20
Control II 20 20
PC-I 20 20
PC-II 20 20
PC-1I 20 20
T-1 . 20 20
T-I1 20 20

T-11 20 20

* Lead Carbonate




Industrial BI1Q-TEST Laboralories, Inc.

C. Body Weights

Each animal used in the study was weighed on the first day of

the test and at weekly intervals thereafter. The weights were recorded

and served as an index to growth. All body weight data were subjected
to statistical analyses.

D. Test Material and Diet Preparation

The diet for the test groups was prepared by blending the
appropriate amount of Primrose Chrome Yellow with standard rat ration* in a
high-speed blending apparatus. Fresh diets were prepared each week.
Each rat was offered an amount of diet sufficient for 1 week's ad libitum

feeding. However, checks were made daily to ensure that food was available

at all times. The same procedure was repeated for the positive control

groups which contained equivalent concentrations of lead carbonate as in
the test diets.

The rat chow used in the study was received as 1 s}ngle lot in
order to eliminate variation in lead content between lots. Ten samples
were randomly selected from this lot and analyzed in duplicate to obtain

baseline lead values. The following results were obtained:

Purina Rat Chow (dry, pulverized diet), Ralston-Purina Company,
St. Louis, Missouri.




Lead Content (ppm)

1 0.46, 0 47
2 0.54, 0.24
3 0.61, 0.67
4 0.58, 0.64
5 0.61, 0.52
6 0.67, 0.59
7 0.34, 9.46
8 0.52, 0.52
9 0.47, 0.32
10 0.65, 0.68

The mean lead content on the standard stock ratio was 0.35+ 0.04 ppm.

E. Food Consumntion Data

Food consumption data were collected individually from 3 rats of
each sex in each group weekly during the study.

F. Mortality and Reacticns

Observations for abnormal reactions and/or deaths were recorded
daily during the investigaton.

G. Hematologic, Clinical Blood Chemistry Studies
and Urinalyses

Blood and urine samples were collected individually Irom 20 male

and 20 female control rats at 0-day, from 10 male and 10 fercale rats in

Control-I, Control-1I, PC-III and T-III at 30 days, and from 10 male and 10
female rats from all groups at 84 days of testing. Samples were analyzed

for the following:

1. Hematologic Studies

a. Total Leukocyte Count

b. Erythrocyte Count

¢. Hemoglobin Concentration

d. Hematocrit Value

e. Cell Indices (MCV., MCH, MCHC)

s, Differential Leukocyte Count

Ervthrocyte Morphology Days 30 and S4 only’




Clinical Blood Chemistry Stucdies

Serum Alkaline Phosphatase Activity (SAP)

Serum Glutamic-Pyruvic Transaminase Actvity (SGPT)
Blood Urea Nitrogen Concentration (BUN)

Fasting Blood Glucose Concentration

Serum Glutamic-Oxalacetic Transaminase Activity (8GOT)

Urinalyses

Glucose Concentration

Albumin Concentration

Microscopic Elements Examination

pH

Specific Gravity

Aminolevulinic Acid Concentration (ALA Concentrations were
determined at Days 0, 30, 60, and 84)

Statistical analyses were conducted on all hematologic and clinical
blood chemistry data.

H. Blood Lead Determinations

Blood lead determinations were conducted on 20 male and 20 female
control rats at 0-day, and on 10 male and 10 female rats from each group
at 30, 60, and B4 days of testing.

1. Pathologic Studies

1. Gross Pathology

Following 90 days of feeding, all surviving rats were sacrificed

by carbon dioxide asphyxiation and autopsied. Animals which died during

the study were examined grossly and tissues preserved except in cases where
advanced autolysis precluded meaningful evaluation. At autopsy, each animal
received a complete gross examination and a complete set of organs and other

ussues were removed and preserved in a formalin solution.
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Organ Weights, Organ to Body Weight Ratios, and Organ 1o
Brain Weight Ratios

The weights of the adrenals, brain, gonads, heart, kidneys, liver,
spleen, and thyroid gland of each rat were recorded at the time of autopsy.
Statistical analyses were conducted upon the absolute organ weights. An
Analysis of Variance was conducted first and any significant effects disclosed
were further analyzed by either the Tukey's (equal population size) or the
Scheffe's (unequal population size) Multiple Comparison Test. Organ weight
ratios to the body and brain were first analyzed by the Kruskal-Wallis Statistic
test and any significant effects were further analyzed by the Kruskal-Wallis
Multiple Comparison Test,

3. Tissue Analyses

Samples of tissues (liver, kidney, brain, and bone) were taken
from 5 males and 5 females from each group at the time of autopsy and were
analyzed for the lead and chromium content.

4. Microscopic Examination

Microscopic examination was conducted on tissues taken from 20 rats
of each sex from the Control-l, Control-1I, PC-LI and T-II1 groups. Tissues,
stained with Hematoxylin-Eosin, included the following: adrenals, urinary bladder,

bone marrow, brain, colon, gonads, heart, kidneys, liver, lungs, cecum, eye,

optic nerve, peripheral nerve, pituitary gland, mammary glands, small intestine

(duodenum, ileum, and jejunum), spinal cord, uterus, lymph node (cervical and
mesenteric), skeletal muscle, pancreas, parathyroid, prostate, spleen, stomach
(cardia, fundus, and pylorus), and thyroid. Sections of kidney taken from 10
rats of each sex from the PC-I, PC-iI, T-1, and T-II groups were also examined

microscopically.




.

IV. Results
A. Body Weight

Body weight data collected during the 90-day test perioc are
summarized in Table II. Also included in the table are 90-day average
total weight gains. Body weights and bedy weight gains for the PC-lIl
(20,000 ppm) and T-1I (20,000 ppm) animals were noticeable lower and
statistically different, in most cases, when compared to either Control-!
or Control-II. The PC-IIl animals were more affected than the T-II
animals. The weight gains for the PC-II (5,000 ppm) animals were also

lower than the controls. In most cases, males showed lower body weight

gains than females at these levels. The males and females from PC-I and

T-1 levels (both 2,000 ppm) and from the T-II level (5,000 ppm) compared

favorably with the control groups.
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Food Consumpton

Mean food consumption data collected during the Y0-day test period

are summarized in Table III. Total food intake for the PC-II (5,000 ppm).

PC-ITI (20,000 ppm), and T-HI (20,000 ppm) male animals was somewhat
lower (-12%, -19%, and -10% respectively) than that of the control groups.
Food intake for all positive control and T-III females was low only during
the first 2 or 3 weeks of testing. The PC-1 (2,000 ppm), T-1 (2,000 ppm),

and T-1I (5,000 ppm) groups consumed amounts of food considered comparable

to the control groups during the investigation.



Jndusirial B1O -TEST Laboraloues, Inc.

.Jeﬂ:ﬁuﬁ~1u peat 4

6b6°1

1214

£21°2

€9L°1

6’1

(44 G

8vi‘e

661°2

LLl

(600°02)
m-.L

(002°9%)
I-.L

(o007
1-1

+ (000°02)
Hi-0Od

, (000°9)
1-0d

+ (0002
1-0d

0)
H-1onuon

()
1-[onuon

(1e1/8)
uonnduinsuo)

pooy 1®i0]

8 L 9
Dfeam
(shep L/1e1/B)
uopjdutnsuo) pooyg

(urdd)
—.u>.~‘—
Aariory

pue dnoar

sanjep ueapy jo Arewwng
sojey - eye( uondwnsuo) pooy
sjey ouiqiy - Apms Adixo], (10 2indeqng Aeq-06
mol[ax swoayy asosunizd IVIIALVW 1SAL

11 3149V




ajeuoqiTy) PRl 4

(000°02)
6151 Hi-L

(000°9)
£29°'1 ( -7

{000°2}
6591 ¢ I-L

* (000°00)
r44 A1 1I-0d

+(000°6)
g8Ib‘1 11-Dd

* (000°0)
¥05°1 I-0d

o
SL6°1 {-1003u0)

(0)
216’1 L1 I-[onuoen

(1e1/8) 8 L 9 (udd)
uonjdunsuo) 1aoM IELEN|
pood [e10L (skep L/1ea/B) Axejar(y

uonpduinsuo) pooyd pue dnoan

sanjep uesp jo Arewwng
sajewag - ®jeg wondwnsuo) poog
sjey ouiqiy - ApmsS Ajo1x0], (810 dIndeqng Aeq-06
mo[[a} awoiyD Isorwrrd TYIMALVAN LS3AL

panunuod [I] F749V.L

Judusirial BIO-TEST Laboraloriss. Jnc.




Iudustrial BI1O-TEST Lakuraloriss, Jnc.

C. Mortality and Reactions

A summary of the number of mortalities that occurred during the

study is presented in Table IV. The mortalities that occurred during the

study, with the exception of one 2,000 ppm female, were a result of trauma

incurred at blood collection.

/
No untoward behavioral reactions were noted among any of the

animals in the study.
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TABLE IV

Primrose Chrome Yellow

TEST MATERIAL:

90-Day Subacute Oral Toxicity Study - Albino Rats

Summary of Mortalities

Group and Days
Dietary Level Animal on
(ppm) Sex Number Test Probable Cause of Death

38 30 Trauma at blood collection

Control-1
0

=

Control-I1
€)) - - -
PC-I M - - -
(2,000)* F 112 84 Trauma at blood collection
PC-II M - - -
@ (5,000)* F - - -
PC-III M 171 30 Trauma at blood collection
(20, 000)* F 187 84 Trauma at blood collection
189 30 Trauma at blood collection
190 30 Trauma at blood collection
191 30 Trauma at blood collection
192 30 Trauma at blood collection
193 30 Trauma at blood collection
194 30 Trauma at blood collection
195 30 Trauma at blood collection
196 84 Trauma at blood collection
T-1 M - - -
(2,000) F 474 35 Unknown
478 84 Trauma at blood collection
T-11 M - - -
(5,000) F - - -
T-111 M 336 30 Trauma at blood collection
£20,000) F 546 84 Trauma at blood collection
548 84 Trauma at blood collection
‘ 332 30 Trauma at blood collection
- = N¢ animals succumbec.
~ Leac Carbonate
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D. Hematologic Studies

The results of the hematologic studies conducted are presented in
Tables V through VII.

The positive control groups fed 5,000 ppm (PC-0) or 20,000 ppm
(PC-1I1) of lead carbonate exhibited statistically significant reductions in the
hemoglobin concentrations and hematocrit values after 30 days (PC-IIl only) and
84 days of tesing. The mean corpuscular volume, mean corpuscular hemoglobin,
and mean corpuscular hemoglobin concentration were reduced for the PC-lI
females (not males), in most cases, at 84 days and for the PC-III animals at
30 and 84 days. Positive control animals fed 2,000 ppm (PC-1) exhibited
either normal hematologic values or values which were comparable to those
of the controls during the investigation. The PC-III animals exhibited slight

increases in erythrocyte counts after 84 days of testing. The lower PC-l and

PC-1I groups exhibited erythrocyte counts that were comparable to those of
the c:ontrols.

The hemoglobin concentration and hematocrit value of the T-II (5,000 ppm)
males (not females) at 84 days and of the T-III (20,000 ppm) males and females
at 30 and 84 days was significantly reduced when compared to either control
group. The mean corpuscular volume, mean corpuscular hemoglobin and the

mean corpuscular hemoglobin concentration of males and females fed 5,000 ppm

or 2,000 ppm of Primrose Chrome Yellow were slightly to moderate

reduced, in most cases, at 30 days (T-III) and 84 days (T-II and T-III).
The T-1 (2,000 ppm) animals exhibited values comparable to the controls for
1ll of the above hema/tologic stucies. The erythrocyte counts of the T-],

T-il, and T-IIl males and females were comparable to the control animals.



Slight to marked variations were noted in the size, shape,

or color (PC-II only) of the erythrocytes in most males from the PC-IU,

T-1, T-1, and T-III groups after 84 days of testing. The color of erythrocytes

from all test males (T-1 through T-1I1) appeared normal during the investigation.

The PC-1 and PC-II males exhibited normal erythrocyte morphology. Slight to

moderate variations in erythrocyte morphology were noted for all females fed

lead carbonate and only females fed 20,000 ppm (T-III) of Primrose Chrome Yellow

after 84 days of testing. The females fed 2,000 ppm (T-I) or 5,000 ppm (T-1I)

of Primrose Chrome Yellow exhibited normal erythrocyte morphology.

The total leukocyte counts and differential leukocyte counts for animals

fed either lead carbonate or Primrose Chrome Yellow were considered normal

for albino rats of this age and strain in this laboratory.
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TAUBLE V

Primrose Chirome Yellow
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Summary of Mean Values
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0, 0u0) *
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9.6
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(

31.94

8.67

9.6

(a2, 00)

sbd 59 b4

861"

1.72

12.8

1.6

i

U, ueY)

nce at the 99 percent confidence tevel from Control-1.

Stattstically sigmiicant difl

d Statistivally sigmbicant difference at the 99 percent contidence level from Control-il.

Analysis nol conducted
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E. Clinical Blood Chemistrv Studies

The results of the clinical chemistry studies conducted at 0, 30,
and 84 days of testing are summarized in Table VIII. Slight increases in
serum alkaline phosphatase (SAP) activity were exhibited by animals fed
5,000 ppm (PC-II) or 20,000 ppm (PC-II1) of lead carbonate after 84 days of

testing. However, the SAP activity of the PC-Il and PC-Ill animals was within

the normal range. The animals fed 2,000 ppm (PC-1) of lead carbonate exhibited
SAP activity which was comparable to tnat of the controls. Slight evaluations in
SAP activity were noted in animals fed 20,000 ppm Primrose Chrome Yellow
after 84 days of testing. The T-I and T-1I animals exhibited SAP activity
comparable to that of the controls.

Serum glutamic-pyruvic transaminase (SGPT) activity was slightly
reduced in the females (not males) fed 5,000 ppm (PC-I) or 20,000 ppm

(PC-UI) of lead carbonate after 84 days of testing. All other positive control

groups and all test groups exhibited SGPT activity compavable to that of
the control animals.
Serum glutamic-oxa.acetic transaminase activity (SGOT) was moderately

elevated for the PC-III (20,000 ppm) females (not males) after 30 days of

feeding lead carvonate. Normal SGOT activity was exhibited by all positive

control groups (PC-I through PC-III) after 84 cays. The males and females
from all groups (T-1 through T-1II) fed Primrose Chrome Yellow exhibited
SGOT acuvity comparable to the controls during the investigation.

The results of the remaining clinical blood chemistry studies, fasting
nisod giucose zoncentration and dlood urea nitrogen concentration. were cons
sidered nsrmal for albino rats of this age and strain fed either lead carbonate

or Primrose Chrome Tellow.
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F. Urinalyses

The results of the urinalyses conducted at 0, 30 and 84 days are
presented in Table IX. The results of the determinations for Aminolevulinic
acid (ALA) concentration conducted at 0, 30, 60 and 84 days are presented
in Table X. The routine urinalyses showed no noticeable differences for the
values of positive control or test animals when compared to those of the control
animals.

Noticeable increases were observed in the ALA concentrations of
both the PC-III (20,000 ppm) and T-II (20,000 ppm) animals when compared
1o the controls after 30 days of testing. Statistically significant differences
were observed in the PC-II (5,000 ppm) and T-1I (5,000 ppm) groups and in
the PC-III (20,000 ppm) and T-III (20,000 ppm) groups when compared to
either Control-I or Control-II. Statistically differences were noted for the
PC-1 (2,000 ppm) males, when compared to the controls, only at the 60-day
examination. The ALA concentrations of animals fed leac carbonate were

greater than those of the animals fed Primrose Chrome Yellow at the same

dietary levels.
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TABLE X
TEST MATERIAL: Primrose Chrome Yellow
90-Day Subacute Oral Toxicity Study - Albino Rats
Urinalyses Data - Males

Summary of Mean Values

Group and Aminolevulinic Acid Concentration (ALA)
Dietary (mg/100 ml)
Level Day:
(ppm) 0 30 60 B4
Control-I 0.31 0.57 0.47 0.33
()]
Control-Il - 0.44 0.40 0.34
()]
pc-1 - - 3.12b¢ 1.61
(2,000)*
pc-Il - - 4.42bd 2.6604
(5,000)*
pc-l1 ' - 4.36P4 5,36bd 5.43Pd
(20,000)*
T-1 - - 1.02f 0.84
(2,000)
T-11 - - 1.94b 2.013¢
(5,000)
-1 - 3.50°d 4.54%¢ 5.390d
(20,000)

Statistically significant difference at the 95 percent confidence level from Control-l.
Statstically significant difference at the 99 percent confidence level from Control-l.
Statistically significant difference at the 95 percent confidence level from Control-1l.
Statistically significant difference at the 99 percent confidence level from Control-0.
Statistically significant difference at the 99 percent confidence level from PC-1.
Statistically significant difference at the 99 percent confidence level from PC-U.

o0 o»

- » Analysis not conducted.

» Laad Carbonate



Induitrial B1O -TEST Lodoroloriss, Inc.

TABLE X continued

TEST MATERIAL: Primrose Chrome Yellow

90-Day Subacute Oral Toxicity Study - Albino Rats
Urinalyses Data - Females

Summary of Mean Values

Group and Aminolevulinic Acid Concentration (ALA)
Dietary (mg/100 ml)

Level Day:
(ppm) 0 30 60 84

Control-I 0.28 0.27 0.37 0.47
0

Control-1l
(0)

PC-1 - - 1.15 1.68
(2,000)*

pC-1I - - 2.6104 3.67bd
(5,000) *

pPC-11I - 3.68b4 3.99bd 5.45bd
(20,000) *

T-1 - - 0.74 1.25
(2,000)

T-1I - - 2.273¢ 2.663€
(5,000)

T-11 - 2.38bdj 4.43bd 4.68%¢
(20,000)

Statistically significant difference at the 95 percent confidence level from Control-l.
Statistically significant difference at the 99 percent confidence level from Control-I.
Statistically significant difference at the 95 percent confidence level from Control-II.
Statistically significant difference at the 99 percent confidence level from Control-1I.
Statistically significant difference at the 99 percent confidence level from PC-I0.

“ aoogoe

- = Analysis not conducted.

* Lead Carbonate




G. Blood Lead Determinations

The results of blood lead determinations conducted at 0, 30, ¢0,
and 84 days are presented in Table XI. Noticeable increases were observed

in the blood lead concentrations of all positive controls and test animals after

30, 60, and 84 days of testing. The increases in blood lead concentrations

were dose-related. The blood lead concentrations of the animals fed lead
carbonate were greater than those of the animals fed Primrose Chrome Yellow

at the same dietary level.
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TABLE X1

TEST MATERIAL:

Primrose Chrome Yellow

Blood Lead Determinations - Males

Summary of Mean Values

90-Day Subacute Oral Toxicity Study - Albino Rats

Group and Blood Lead Concentration
Dietary (14g/100 ml)
Level Day:
(ppm) 0 30 60 B4
Control-] 11 15 12 10
(0)
Control-II 18 18 11 12
(0
PC-1 - 61b.d 70b.d 70b.d
(2,000)*
PC-1I - 112b.d 133b.d 122b.d
(5,000)*
PC-II - 213b.d 271b.d 280b.d
(20,000)*
T-1 - 50b.d 59a,¢ 53b,d
(2,000
T-11 - 65b.d.h gob.d,h gz2b.d.g
(5,000)
T-11I - 106b.d.j  17¢b.d.j  148b.d.j
(20,000)
Note: Stock ration assayed at 0.55 + 0.04 ppm of lead.
- = Analysis not conducted.
* Lead Carbonate
3 Statistically significant difference at the 95 percent confidence level from Controi-l.
b Statistically significant difference at the 99 percent confidence level trom Controi-I.
€ Statistically significant difference at the 95 percent confidence level from Controi-ll.
d Staustically significant difference at the 39 percent confidence level from Control-ll.
8 Statistically significant difference at the 95 percent confidence level from PC-lI.
h Statistically significant difference at the 99 percent confidence level from PC-U.
) Sutisucally significant difference at the 99 percent confidence level from PC-IIl.
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TABLE X! continued

TEST MATERIAL: Primrose Chrome Yellow

90-Day Subacute Oral Toxicity Study - Albino Rats
Blood Lead Determinations - Females

Summary of Mean Values

Group and Blood Lead Concentration
Dietary (pg/100 ml)
Level Day:
(ppm) 0 30 60 84
Control-1 13 14 9 13
€
Control-II 14 14 7 11
o
PC-1 - g2b.d 78b,d 75b,d
(2,000)*
pPC-l - 91b.d 116b.d 99b.d
(5,000)*
PC-1I - 200b.d 208b.d 208b.¢
(20,000)*
T-1 - 42b.c sob.d.e  49b.d
(2,000)
T-1I - s9b.d 78b.d.h 71b.d.8
(5,000)
T-11I - 133b.d.j 149b.d.5 12gb.dd
(20,000)
Note: Stock ration assayed at 0.55 + 0.04 ppm of lead.
- = Analysis not conducted.
* Lead Carbonate
b Statistically significant difference at the 99 percent confidence level from Control-l.
€ Statistically significant difference at the 95 percent confidence level from Control-il.
d Statistically significant difference at the 99 percent confidence level from Control-l.
© Sutistically significant difference at the 95 percent confidence level from PC-I.
8 Statistically significant cifference at the 95 percent confidence level from PC-II.
lf‘ Statistically significant difference at the 99 percent confidence level from PC-II.
J Statistically significant difference at the °9 percent confidence level from PC-lI.
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FPathologic Studies

1. Gross Pathologic Findings

The findings noted upon gross pathologic examination were
similar for control, positive centrol, and test animals.

2. Organ Weight and Organ to Body Weight and
Organ to Brain Weight Ratio Data

The results of the statistical analyses conducted on absolute organ
weights, organ to body weight and organ to brain weight ratios are summarized
in Tables XII through XIX. Slight increases in kidney weights and ratios
were observed in all of the positive control groups fed lead carbonate (PC-1,

PC-1I, and PC-III). The females fed 5,000 ppm (PC-ID and the males and

females fed 20,000 ppm (PC-III) of lead carbonate exhibited increased spleen

wieghts and ratics. The animals fed 5,000 ppm (T-II) or 20,000 ppm (T-IUD
Primrose Chrome Yellow exhibited slight increases in kidney weight and
kidney to body weight ratios. No differences in kidney weights and ratios
were noted between the control animals and the animals fed 2,000 ppm (T-D
Primrose Chrome Yellow. Other statistically significant differences noted
either were considered normal for a random population of albino rats of this
age and strain or were attributed to body weight reductions observed in some
of the groups (the groups fed 5,000 or 20,000 ppm of lead carbonate and the

group fed 20,000 ppm of Primrose Chrome Yellow.
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‘ 3. Tissue Analyses

¥NI. Tk

i
The rosults of the analyses of the liver, kidney, brain and bcne
for lead and chromium content are presented in Tables XX anc X e

lead content of the bone, brain, kidney, and liver tissues was markecly |

increased in all animals fed either lead carbonate or Light Chrome Yellow.

The greatest concentration of lead was in the bone samples. The lead
centent was increased in a dose-related manner.
Chromium content of the brain was increased only among the males
fed 5,000 (PC-II) or 20,000 ppm (PC-HI) of lead carbonate. This increase
in brain chromium content among the PC-II and PC-III males was due to
detectable amounts of chromium in the brain tissue of 2 of the 5 PC-II (5,000 ppm)
animals and in the brain tissue of 1 of the 5 PC-II (20,000 ppm) animals.

‘ There was no chromium detectable in the brain tissue from the males and
females fed 2,000 ppm (PC-1), from the females fed 5,000 ppm (PC-II). or from
the females fed 20,000 ppm (PC-III) of lead carbonate. The bone, kidney, and
liver chromium content of the animals fed lead carbonate was either comparable
to or less than that of the control animals. Brain chromium content was
increased among the males fed 2,000 ppm (T-1) or 20,000 ppm (T-11I) Primrose
Chrome Yellow. A slight increase in chromium content was nocted among
females fed 20,000 ppm (T-III) Primrose Chrome Yellow. There were no
detectable amounts of chromium in the brain tissue Irom males lec 5,000 ppm

(T-11) or from females fed 2,000 (T-1) or 5,000 ppm (T-1I.



The bone chromium content was increased among males fed Primrose
Chrome Yellow (T-1, T-1I, and T-111) and among females fed 5,000 (7-11) or

20,000 ppm (T-111). Kidney and liver chromium content was increased in all

groups (T-1, T-1I, and T-111) fed Primrose Chrome Yellow. The increases in

chromium content were generally dose-related.
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4, Histopathologic Findings

Histopathologic examination of tissues and organs from Control-l,
Control-II, PC-III (20,000 ppm) and T-II (20,000 ppm) groups sacrificed
after 90 days of testing presented in Tables XX and XXIII. Individual

treatment-related kidney findings (Tables XXIV and XXV) and incidental

kidney findings (Tables XXVI and XXVII) are presented for each group of

animals.

The pathologist's statement is presented on the next page.




A histopathological examination was concductecd cn a series of tissues
from rats of the untreated ccntrol groups (C-I, C-II), positive contr

~ 1
[Spge I

group (PC-III), and high dose test group (T-III) of I. 2, T. Study Number

-

622-05921 C. Subsequently, sections of both kidneys were examined from
all animals from the other positive control groups (PC-I, PC-II) and the
other te‘st groups (T-I, T-II). Animals in positive control groups were fed
3 different levels of lead carbonate while the test anirmals were fed com-
parable levels of Primrose Chrome Yellow.

Several different treatment-related effects occurred in the kidney.
They consisted of tubular epithelial cell alterazions, an associated increased
incidence and severity of focal interstitizl tymphocvtic cell infiltrates,
and chronic nephriztis,

Treatment-related renal lesions consisting of ubular epithelial cell
alterations were present among almost all animals of the 3 sositive control
groups (lead carbonate), anc they are tabulated in Tables XXIV and XXV,
These changes were most prominent and confinec c tubules located :n tane
mid and inner segments of the cortex,.

The treatment-related tubular epithelial cell effects consisted of:

1) Hypertrophy (enlargemen:: of epithelial celis lining the tubules.

The enlargement of these cells was ¢ue to an increase :.n 5oth the cyviopiasmuic

and auclear masses, The nuclei of these cells were exnlarged and Sleomer-




phic in appearance with multiple enlarged nucieoili. The rucle: of some
of these cells also contained inclusion todies which were cvel 5 rounc,
homogenous and eosinophilic in H & E stained sections.

2) Desquamation of degenerate or necrotic cells into the lurmen
of the affected tubules,

3) Increased number of mitotic figures in the nuclei of tubular
epithelial cells in the affected regions.
The incidence of these lesions was similar among all of the positive control
groups. However, the relative severity was most severe among animals
in the PC-III level and was considered dose-related.

Similar treatment-related renal lesions were present among almost

all T-1, T-II, and T-IIl animals fed Primrose Chrome Yellow, The renal

tubular lesions were more pronounced in the T-Iil group, but there were
no increased numbers of mitotic figures as noted with lead carbonate. The
relative severity (and extent) of these change: among animals fed Primrose

Chrome Yellow were not as severe as they were among animals fed with

comparable levels of lead carbonate.

The other treatment-related renal effec:s consistec of focal interssitia!

lymphocvytic cell infiltrations and chronic nephritis. These changzes were

Present among the untreated control, positive contro! and sest

animals, In the untreated control grouns, Iocal intersutiai ivmphocwtic




cell infiltrations were often located unilaterally and were unrelated to

the treatment-related tubular changes described above, Among almost
all of the positive control animals and most of the T-1II animals, focal
interstitial lymphocytic cell infiltrations were often located bhilaterally
and were associated with treatment-related tubular changes described
above. Although chronic nephritis was present among control, positive
control, and test animals, the highest incidence occurred amocy the
PC-III males and females. The increased incidence and location of
chronic nephritis among the PC-III animals was associated with the more
severe tubular changes observed among this group of animals.

In general, all of the treatment-related renal rubular epithelial iesions

were dose-related, and they were most pronounced amoag the positive

control animals. Similar, but less severe, lesicas were present amoag the
test animals. Several lesions of naturally occurring diseases (focal intex-
stitial lymphoeytic cell infiltrations and chronic nephritis) were augmented
in the positive .ontrol and test animals.

The other changes described in tkr kidaey anc other tissues are
regarced as lesions of naturally occurring diseases, or related to the methe
of sacrifice. In most instances, these changes were present in 2!l groups

M

of animals.

- o
— Reynmaido

Staff Pathologist

Dimicmate, American

Veterinar Pathoitg s's

: ) N . » 4 -
Reviewecd and Approved: T e S T b
. Donovan =. CTorcon, 2.7, N, Fh.
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TIST MATERIAL: Primrose Chrome Yelow
90-Day Subacute Oral Tomeaity Srudy - Albino Rats
Treament-Relstad Histopathologic Itfscts - Males
Microscopic Renal Lesions
Group
Dietary Animal Tubular Changes Focal Interstitial
Level Number Hypermophy Inoranucliear  Desquamatec Mitege Lymphoid Chronic
(ppm) and sex of cells Inclusions  Cells 1n Lumen Figures Infleratonsd. 2 Neohriigh.d
. Control-! 1=M -
(4] 2-M ’ -
J-M
M (O
5-M —
6-M
T-M - W
$-M - . to - (L)
9-M .
10-M
11-M i Bnd
12-M
13-M -
14-M
15-M - -
16-M
17-M - ()
18-M
19-M ’ -
20-M - (T)
Conmrol=d  41-M -
()] i2-M
13-M
14-M .
18-M -
6-M e s
47-M . o
8-M * 0 -
19=M
50-M -
51-M
52-M .
£3-M -
54-M
35-M -
36-M ‘
$7-M '
33-M
39-M
50-M - -
3 All lesions are bilateral uniess sthersnse ncisated .
b All lesions are ioca. uniess otherwise indicated
(T) “niatera! K
=~ & Limmal ar irace
~ = ‘g n severitv
== 8 LloCerste .n sever:iy




TABLL KXY contnued

e TEST MATERIAL. Primross Chroms Yellow

- A.bine Rsu

36-Day Subscule Oral Towciry Stucy

~ eaiument-Reiated Histopathalogic Eects - M

\icroscopic Renal Lesions

Group

Diewry Aramal Tubular Changes Focai intersnus.

Level Number Hypsrwrophy thranuclear Desquamated diteue wymphoid Jrnronic
(opm) snd Sex of Calls tnclusions  Calls in Lumen Figures Inf:ltrationsd S Ceprringd.d

PC-1 8l-M -t -
(2,000 " 82-M - N
§3-M .0 - . .
B4-M had - -
89-M - t0 - . -
86-M - . .
87-M . . -to —
88-M -0 - -
39-M - LR N - .
30-M .to = .o~ - . .
?C-0 21-M - . .
(5,000 122-M - - .tc
123-M - . tg -~ - . -t -
. 124-M - . .
325-M .t - -t - .
126-M - - -
127-M - lad - -
128-M -to - -
129-M - to - -t =
130-M - hnd - -
?C-T1 161-M - - to = . -
(20,000° 162-M . tg - - .0 - -
163-M - - - -
led-M - - .
165-M - - - -t -
lb0-M - g = - -t - -0 :
167-M - - to =~ - - < :
ie8-M .0 - - - - !
159-M -0 = -~ 10 .o - - —- o .
1701 . -0 - - - L
1TieMee . - o
LTM .0 - - o — i
173-M - w0 - - -
1T4-M —to - - to *- - - - o -
175-M -t - - - - —_ M) .
176=M -0 - - - i
TTeM - - - - .
178-M -t = - - - s
179-M - .- :
130-M - -t - - -
2 Al lesions are Sulaiaral uniess Jtneranse .nclzatec.
o A} lesiens are Idcal un.ess ctheranse .ngicatea
Y Uniiatersl o
M) Mualocal
* Leac Carbonate &
o dgsumoriem AniTma. ]
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TABLE XXV connnued

TEST MATERIAL  Primrose Zrrotae Yellow

90-Day Subacute Tral Texecity Study - A.dwno P AT
Tresunant-Ralawd Histopathologic Tifacts - Ma.s2

Microscopic Renal Lasions

Group
Diatary Armal Tubular Changss Focs. latersutias
Level Numbes Hyperwophy Inwanuciesr Desguamated Mitotc Lyzphoid Chronic
fopm) ang Sex of Cells inciusions Ceils 1o Lumen  Figures oeerazongd B Nl;nn::l"'
T-1 41-M . to ~
(2,000 42-M .0~ -
43-M -
44-M -
445-M .0 - .
d40-M -
+47-M -
448-M -
149-M . to = -
480-M .
T-0 81-M - w - - -
482-M - -
383-M . 10+ -
‘ 184-M . -
285-M - to -~ - -
186-M .0 -
487-M . .
i88-M - - -
189 -M -to =~ ,
490-M .10 . o
T-o 321-M -—
720,000) 522-M - -
$23-M .o - - - -
524-M . . -
§25-M . to - - . -
3Zb-M - . -
§27-M -t - . . .
$28-M - - - -
329-M .-t -
330-M - -
131-M .t -
332-M e t0 - . - -
$33-M - .
§34-M e w - . - .
338-M - -
336-M* - 10 = .
31T-M - . . e - -
§38-M .- - B -
339-M .0 - - -
340-M .- -

« Bosimortem sraxmal

3 A. iesions are SuAtersl un.ese Jtharwise Jacicsisa
Sns are ICCAi AnE8E OlnerTAias inaicsted
Lrualers




TABLE XXV
TEST MATERIAL: Prurrose "hrome Yellow
90-Day Subscute Crai Toxeity Study - Aibino Pacs
Treamnant-Related Histopathologic Elfacis - Temaies

Microscopic Reaal Lesions

Group

Distary Ammal Tubular Changes Tocal Intersunal
Level Number Hypermephy I[atranuclear Desquamated Mitenue Lymphoic
(spm) and Sex  of Cells inelusions Calls in Lumen Flgures infiltranonsd. o

Control-! 21-F
(0) 22-F
23-F

24-F

28-F

26-F

27-F

18-F

29-F

30-F

3i-F

32-7

-33-F

347

35-F

36-F

37-F

38-F

18-F

40-F

Controi-ll
N

-3

-3 =1 -4 -1

-4

s All lesions are Siaterai uniess stnerwase indicaied .
5 Al .esions are iocai unless stherwisa ncicated.
UY Unalateral

- & Mipamal or race
- s NMid .n severly
-ss » lLlocersta (n severity

** Pastmoriam inimas




TABLE XXV conmausd
TEST MATERIAL: Prumrose Chrome Yelilow
90-Day Subacute Oral Toxary Stucy - Albino Rats

~restmens-Reiatad Histopataclogic Zfects - Tamales

Microscopic Renal Lesions

Anmimal Tubular Changes Focal intersunal
Number Hypermophy Inwanuclesr Desquamated Mitotsc Lymphoid Chronic
and Sex of Cells Inclusions Cells in Lumen  Figures ‘nbiltratonsd . ® Nepar:nsd-*

101-F
102-F
103-F
104-F
105-%
106-F
107-7
108-F
109-F
110-F

?Cc-0 141-7
{5,000)%  142-F
143-F
144-F
145-F
146-F
147-F
148-F
149-F
150-7

181-F
182-F
183-F
184-F
183-F
186-F
187 -Fue
188-F
139=Fam
190-F ==
191-F ==
192-F =n
183-F=s

A AL leSICRS Are Diaterd. Sniess Jtherwise ndicated.
= ALl les10n3 Are ioca. uniess dtherwse ncicatec.

(V) Cniateral
M) Mulniocsd

* -ead Carbonate
" Prsrmorien ANITM
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TABLE XXV coapnued
TIST MATIRIAL. Primrose Chrome Yellow
90-Day Subacuts Oral Tamicity Study - Albune Rats
Tresonent-Related Histopathoiogic Effects - Females

Microscopic Renal Lasions

Group
Dietary Animal Tubular Changes Focal Interstinal
Level Number Hypermcphy Inoranuclesr Desquamated Mitatac Ly=pnod carenic

‘ppm) anc_Sex  of Cells Inclusions Cells in Lumen Figures 1adleppsongd. D Semrringh?

Tl 461-F
12,000) 462-F
463-F

164-F

165-F

dbo-F

467-F

108-F

169-F

470-F

T-u
(5,000)

T-m
{20.000)

-

Evalusuon Precluded by Autelyms

Ao TG B BRG]
"

Zvaiusbon Precluced by Autclysis
o -

-

R R R
.

= Postmortem animal.

A .esi0ns are SUMEral Lnless otasrsise inciciiec
$10n8 ATe I3CAi sAIess Stherwise .néicatea
istera

Ten scattersc cells aslecied .n entre jecton




TABLE XXV

Wirowe Yollow

Primrose ¢

TEST MATERIAL

90 Day Subecute o ot Foxichty Study - Al

Final Secrifice

1ab Kidney Findwgs - Maics

T ide

|

T-

T-U

T

PC

PC-1

Coutrol 11

Conted 1

Groug:

»
s 23
$o<
» 2
o] -
. »
P~ > 2
8,<"
o N
o
e -
o}
. w.
- ’;
g="
- -
<
- -
- >G
§=°
- -
S
i<
3
-
b4
2

. |
17 |
s !
<4
,.AI
¥ -
-
=3
i3 i
32
-

!
'

Rzt

v

Bilates a1, mbeew Jhired micTounct clives i

hdiys

tubulcs

Vutates

i atized microcuncretiong [

wbules
Uatlateral hydioncphrusis

Watatceal,

bulas casim

rutcinaceous u

pruteiinaccuus tubular casts

neplirosis

Uialatcr al, o

Halatarad, b

Ussibatet al. tubmler nephiaosts
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Uilate
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Triage of 8(e) Submissions

Date sent to triage: NON-CAP

Submission number: [23 l 7 24 TSCA Inventory: @ N D

Study type (circle appropriate){
Group 1 - Dick Clements (1 copy total)
ECO AQUATO
Group 2 - Ernie Falke (1 copy total)
ATOX SBTOX SEN w/NEUR
Group 3 - Elizabeth Margosches (1 copy each)
@ CT0OX EPI RTOX GTOX

STOX/ONCO CTOX/ONCO IMMUNO CYyT10O NEUR

Other (FATE, EXPO, MET, etc.):

Notes:

THIS IS THE ORIGINAL 8(e) SUBMISSION; PLEASE REFILE AFTER TRIAGE DATABASE ENTRY

For Contractor Use Only

entire document: @ 1 2 pages //’Z/ ' pages

Notes:

~ Contractor reviewer : W Date: _/ / ! 7/ 74
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‘IY@U" wr 0382 INFO REQUESTED (TEQN) 0082 STUDN:S PLANNI DATNIN RW AY
- . 0303 INFO REQUESTED (VOL ACTIONS) ‘ S0 NOTHICATION (M WORRE R VI K
SUBMITTER M_Qﬂfk - Cae.t 5\1 #3504 INFO REQUESTED (REPORTING RATIONALF) 004 LARPIAISDS (HANGA S
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